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I,. Int:oduction: 

~.~ ~e RR-320 ·spec:--=og:aph/Mono~hromato: is a rugged, compac~ 
inst--ument·whi~~ is specifically designed to be operated i: 
t."le follcw.ing modes: 

-Spectrograph for use with a vidicon or any so~d s~ate 
detector~ 

-Spec:--roqraph for use with a Polaroid camera back: 
-scanning monochromator with P~ detectors: 

Its basic design offers outstanding perfo~~ce typical of 
~arge monochromators. 

1.2 Unpacking and Shi'Ooing: 

The RR-320 is shipped in cartons specifically designed to reducE 
the possibi.lity of damage in transit. If the carton is damaged 
or after unpacking, any signs of damage become apparent, a 
claim sho~d be .filed with the carrier ~ed.iately. 

·It is recommended that the carton and packing materials be 
saved .for .future storing or shipping of the inst--mnent. If 
the .inst:mnent must be returned, contact Inst."'"'tmlents SA, Inc • 
.f:Jr prior approval. When returning the i.;:tst--mnent to the 
factory, give a full description of the reason for return. 
If a mal£unction is involved, t.-y to describe the diff.icul ty 
c~ear.ly and concisely. When shipping the instrument, repackage 
in the original carton, or make sure that enough padding 
material. surro'tmds the instrument to prevent damage during 
shipment. 

Open receipt of approva~ for ·retm:n, ship via OPS or other 
carrier PREPAID to the Inst--uments SA, Inc. factory (see cover 
for address). 

1.3 Instrument Identification: 

Check the identification numbers on the grating and verifY that 
the groove density and the inst--ament seria.l number matcl1 that 
which i.s on the monochromator. Contact Inst...-uments SA, Inc. 
imcediate~y i.f these numbers are not the same. · 

II. General: 

2.1 Optical. OiaC:rram 

's~ 

FIGtmE I 
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The light beam enters t.'lrouqh t.~e en~ance slit s 1 • '!'he beam j s 
then re.flec~ed by the coll~a~r m~r=or M2 which rende=s it 
parallel and di=ec~ it to grating G. The grating ci!!rac~s 
the light and sends a coll~ated spect.-cm to M 3 which focusse~ 
an image of the ent=ance slit at s2 • Wavelength scanninq 
at the exit slit plane is accomplished .by rotation of t.~e 
grating. 

2.2 Resolution: 

Resolution can be expressed in two fo.czs: 

-the width of the narrowest bandpass ~l that can be isolated 
at wavelength l . l 

-the resolving power R -
~l. 

2.3 Diffraction: 

Theoretical resol~g power of a grating is 

Ro=kN Where X = order of diffraction 
N =number of grooves engraved on-the 

total. area of the grating 

r :tt is assumed that the t-"""Ue resolving power R of a grating 
is ~e half the theoretical resolving-power Ro: 

Examples: 

-A grating 68mm in width wi~ l200g/mm, working in the first 
order has a prac--iaal resolving power: 

R • i 68 X 1200 - 40 1 800 

-A grating 68 mm widt.'l with 600 g/mm working in the first 
·order, has a prac--ical resol~g power: 

R • } X 68• X 600 • 20,400 
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Mechanica~~y, point X rests on a plane which moves along the 
y•y para~lei to x·x. 

· A constant coefficient of proportiona~ity exis~ between 
andY. 

Practica~~y speaking, for a 1200 g/mm gratiilg working in the 
fi.rst order, the fo~lowing equation is obtained: 

l i - 200.y:mm 

Therefore, it su£fices to know the value of y to identify the 
wavelength. A ~.inear variation of y results in a ~.inear v~iation 
of the wavelength. 

I 

4. Scecifications: 

Focu ~ength • • . . . .0.32 meter coma corrected CZ~ny-TUrner 
configuration · 

Aperture. . . . . . . • F I 4. 2 or F /5. 0 depending upon the cjra t.ing 
si:e 

Gratings •• . . . • . • • 68x68mm Xinematiculy mounted 
58x58mm ltinematic:a.l.ly mounted 

Dispersion. . . . . . • ~/mm w /a l.200g/mm holographic grating. 

Spectral Range. • 

Resolution. • . . 
. . . 
. . . 

Other holographic and ruled gratings are 
a~able in densities from 30-3600g/mm. 

0-~. 2 micron with 12 0 Og/mm grating and 
out to 50 micron with a 30q/mm grating. 

0.4i with 58x58mm l200g/mm grating at 
5460i. 

Stray light rejection. .~o-5 at lOi from 6328 i ~aser ~.ine. 

Wavelength Display ••• Re~ds to o.li di..rect with a l200g/m:m gratin 

Scanning Speeds ••• ; .1 to 1800 i;mi.n with a l200g/m:m grating. 

Sl.i t dimensions. • 

Axial entrance or 
Lateral exi. t • • • 

. . 

. . 

.variab~e = conti.nuous~y adjustab~e ~rom 
2mm (w) x Smm (h). 
Fixed • interchangeable·s~i.t inserts. 

.Opti.ona~ 

Nitrogen Purge • • • • • Opti.ona:l. 

Size. • . . . . . . . . . 
lfeight • • • • • • • • 

Length - 340mm 
Width • 219mm 
Beight • l13:a 

-14 Xg/ 30 lbs. 
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6. O'Oeration: Pg. 6 

6.1 Checkina out the BR-320-

It is recommended that the following procedures be followed 
to check out the monochromator before you attempt to use it. 

·A. Inspect the exterior of the monochromator for ;m.y noticeable 
defects. U any are present, contact ISA. Inc. ~ed.iate~y. 

B. Onlock the wavelength dial by :pusldnq the lever underneath 
the ctia.l to the left. 

C. Turn the ctial to see that it moves smoothl.y, and that the 
mechanical stops are outside the operating range of the 
monoc:llroma tor. 

D. Remove any caps or coverings on the entrance and exi.t po~s 
and sl.it holders. 

E. Hold a mercury pen lamp up to the entrance slit whil.e tu::lir1g 
the wavelength dial.. At approxima tel.y 000, an image shoul.d 
appear. As you tur.n the dial. var~ous colors o£ light shoul.~ 
become vi.si.ble. Representative wavelengths of colors: 
4l0Dm - violet, 470nm - bl.ue, 520nm - green, 580nm - yellow, 
600Dm - orange, 650nm - red •. (With a l.200g/mm. grating) • 

CAOTION: Do not look directly into the exit sllt of the 
monochromator as the 1JV radiation may be harmful.. 

I£ any ··of the abOve procedures ind.icate that there is a problem 
with your HR-.320, contact Instruments SA, Inc. as soon as possible. 
Please note that any attempt to repair the instrument without fLrst 
consul ti.ng the factory may void the war:anty. 

6.2 Slits: 

The HA-.320 can be equipped with fixed or variable slit ass~lies. 
Either assembly is mounted to a _slit bracket which bolts di=ectl.y 
to the base casting • 

. 'l'he mt-320 can be· equipped with either axial. or l.atera.l ent=a.nca 
and ex:i.t ports. 'l'he standard configuration consists of a la-:e::al 
entrance sllt and an axial. exit slit. 
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Figure 3 



6.2 Ti.xed Slits: Pg. 8 

The fixed slit assembly consists of a slit bousinq which 
~its into a slit support bracket. Fixed slit inserts sliae 
~to a s+ot in the slit housing. The standard slit inserts 
l.nclude: 

0.012 mm 
0.05 mm 
O.l mm 

Various other slit widths are available upon request. 

Figure 4 

6.2b Variable Slits: 

'the variable sll t assembly consists o~ a slit housing which 
fits c!i.rectly into a sl.it support bracket. The slit housing 
is comprised of :any dellc::ate precision machined components 
which includes the sllt blades. Great care sboul.d be used 
when operating sl.its as to maintain optimllm perfo:c=ance. 

The sl.its open :from 0-2mm in wi.dth by a micrometer spindle 
adjustment. :Eac:h .small division on the micrometer spindl.e co=­
~~nds to a 5 micron movement of the slit· bl.ades. One 
large division on the c:i.c:rometer shaft equals a 250 micron 
sllt width. · 
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The micrometer spindle should rotate f=eely and the slit 
blades should open and elose smoothly and evenly. I! the 
slits do not operate properly, contact Ins~-uments SA, Inc. 
i:::::nediately. 

6. 3 Counter: 

6.4 

There is a lock bel.ow the waveJ.enc;th dial.. The dia.J. shouJ.d 
tu..-n smoothl.y when the l.ock lever is to the le.ft and not at 
all when it is to the right. 

'l'he dial. is d:i:ect readjynq in angstroms with the smallest · 
increment equal to 0.2 L The D-320 is calibrated and reads 
direct for a l.200g/mm grating. For other gratings, the 
conversion for wavelength is ind~ec--ly propor--ional. to 
the groove density. The foll.owing are scme exa:1ples: 

Groove densi9: X Factor Small.est Increment 

2400 o.s O.l i 
1800 O.ti7 0.1..3 i 
1200 l 0.2 i 

600 2 0.4 i 
'300 4 0.8 i 

Grating: Installation and Chanc:e: 

'rhe Ent-320 can accept both ruled and holographic gratings. 
These g:atings are easily interchangeable as they are 
Xinematic:al.l.y mounted in the inst::"Dment. All. the g:rati.nqs 
are prealigned in there mounts prior to instal.l.ation. 

The gratings are shi.pped in thei.r own case which identifies 
the grating nm::lber, groove density and serial n'lJm.ber of the 
monochromator. 

Removal of Grating -

l.. Remove cover of the monochromator (see section 7.2). 

2. Remove the bolt in front of the gra-ti.ng 
(caution: take great care not to touch the grating with 

any object.) . ~ 

3. Remove the grating in the mount and place it in the grating 
case. 

Install.ation of Grat.inq -

l.. Pl.ace the grating and its mount into the g:ating platform. 

2. "1'urn the motmt untll the notch in the locking collar hi.ts the 
set pin in the pl.atform. 

l. !leplace bolt in front of the grating. 

4. Tighten down on the bolt to secure the grating in the 
instl:1:Zment. 
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6.5 Lateral ent:ance and exit mi::or:. 

The mt-3-20 can be eauilloed: with lateral e."lt:ance or late:al 
exit ports. Laterai pQr--s requ~e a lateral plane mir:or 
which is mounted in the monoc:..~oma tor. 

The mi.rror sits on a bolt shaft which f.its into a machined 
slot· j_n the monochromator base. curing calibration .. the 
m±r.ror .is properly positioned through a laser a~qnment. Onee 
in posi t:i.on., the ~or is locked in place by a se:.. screw 
located on the face of the monochromator. (see dia~. l). 
'l"o ass~e accurate repositioning of the mirror, if removal 
i.s necessary, there is a locking collar located at the base of 
the sha.ft. The sha.ft and collar is rotated until it hits 
a locld.ng pin on the cast o.f the D-32 0. Once .in position 
it is tightened .in place by a set screw •. 

Caution: Do not remove this collar for any reason, as it 
will m.iss-al.iqn the m.i..rror posi ti.oning. 

I.:f a ~ate.ral exit is ordered with your system, the lateral 
m.i.:rror wi.ll be positioned and locked .into place. 

Removal o.f the lateral mirror: 

When swi.tch:ing from lateral tc axial entrance or exit por-..s, 
removal o.f the m.ir:or i.s necessary. The followi.ng procedure 
wil.l. .insure proper· removal.: 

1. Remove the cover of the monochromator (see section 7 .2) 

2. Remove black cap on the outside of the monochromator base. 
~s will. allow access to the ~-ror shaft set screw. 
(see d.iag. l) • 

3. Loosen set screw with an Al.l.en w:rench • 

.f • Rotate l:l.i..:r:or shaft.. 

S. Li.:ft the mi.r.ror assembly out of the instruoent and place 
it i.n a dust free area. 

6. Replace cap on outside of monochromator. 

7. Replace monoch:romator cover. 
·. 

Caution: Do not tOuch mirror surface. 

Installation of Lateral Mirror: 

1. Repeat steps 1 and 2 above. 

2. Pl.ace mi.r%'or sha.ft in slot. When placing mirror shaft in 
slot, rotate the mirror assembly until the locking· colla: 
hits the posi. t.ion.ing set pin. 

3. Tighten down on set screw. 
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4. Rep~ace all light seal caps. 

I 

• 
Exi.tSllt 

Late~ Exit Mirror I 
J 

-~-

.~~ 

--~ 
---)k---

1 
Lateral Entrance Mirrqr 

' 

' 1 

~ 
Entrance Slit 

Figure 8 

6. 6 Scanninc:r Mode to Soectroc:ra'Oh Mode: 

ExitSl.it 

Entrance Sl.i t 

'l'he D-320 can be used as a spectrograph or as a scanning 
monochromator. Sw-itching f--.-om one mode to the other is 
easi..l.y per£o:med. · 

When the in.s1::rlmlent is used wi.th a. PMT, a sli.t housi.ng 
is used. ~e slit is locked in place by a. co~~a..r which 
sits on· a circular plate. This p~ate has three bolts wbic:h 
connect ~o a s~it or OMA support bracket. To remove the · 

· sli.t housi.ng,remov•l o£ these bolts .is necessary •. Once the 
bolts are loosened, the sl.it and circular plate will sllde off 
the support. 

caution: Do not remove the sl.it housing by itsel~, as · 
the slit allgm:ent . wi.ll be lost. · 
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To switch from scanning mode to spectrograph mode, ~~e OMA 
adaptor is necessary. This is part t 320-04. 

Position the CMA adaptor !or an uneooled detector such ~~a~ 
the ~~ee holes in the adaptor and the support line up. 
Tiqht!!%1 the OMA adaptor.· to the support bracket. 
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Figure 10 
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6.7 General: 
I 

Per!ormance studies have shown that.when a light source 
is used with the RR-320,. optimum ~~ouqhput, resolution and 
st--ay light rejection is ·achieved when the source image is 
focussed at the ent:ance sli-t.. :In addition, the optics used 
to focuss the light source should match the aperture of the 
BR-320 (F/S.O, F/4.2). 

When usi.nq the D-320 with· a laser, ·a lens should be 
used to assure that the entering beam fills the gra~g 
for max±mum efficiency. 

Maintenance: 

7.~ General.: 

An lm-320 does not requj.re any regul~ ma.inte::ance under 
normal. concti.t.ions, and may never requJ.re servJ.ce. Oo not 
hesitate to call or write Instruments SA, Znc. if anyth.ing 

. seems to be wrong w.i:.h your mt-320. Describe al.l symptoms 
speci:fic:al1y. Do ~ot attempt to correct any probl.em during 
the warranty per~oci rlthout factory authori:z:ation, as the · 
warranty will be void. 

caution: The optical. sur£aces of the grating and m:irrors are 
easily damaged. They may never be touched with 
any objects. The optic:U sur£aees of the HR-320 
are carefully inspected before shipment, damages 
to the sur£ aces wi.l.~ not be covered under war=anty. 

7. 2 Removinq the Cover: 

When changing gratings or c:.hang.inq" from axiiu to l.ateral. 
ex:i ts, it will be necessa.J:Y to remove the top cover qf 
the monochromator. 

The cover of the D-320 is seCUJ::'ed by four cap-lock sc::ews . 
l.oc:ated at each corner of the instrw:lent. These cap screws 
rotate 90° to be either in the locked or unl.oc::ked position. 

When the cover .is locked .in place; the cap screws wUJ. }?e 
perpendic:ula.r to their cap seats. To unlock the cover, 
rotate the cap-screws 900 such that they are pa.::allel. t_o 
the.i.r cap-seats. 

7.3 A1ianment: 
.. 

Cccpl.ete alignment" of the Em-320 .is a very t~ious and 
del..icate procedure. tie recommend that you do not attempt 
to align the mt-320. 

U you have any questions a.]:)out the al.iqmnent procedure, please 
contact the im-320 Prcd.uct Manager at the ISA facility. 



7.4 

., 

! 
I 

" 

a. 

Pg. l8 

Calibration: 

I£ the wavelength counter shows a cons-~t e::or (+ or -) 
vi th reference to a light source of known wavelengths and 
the er:or exceeds tolerance, the counter must he c~ra ted. 

Remove the plastic snap fitted cover frcm the wave1~,qth dial. 
Loosen the two set screws (1.27mm liex key) on the counter 
s~t. The grati.ng is rotated into a known position relative 
to a reference J.i.ne, by tu:rldng the drive shut sticking out 
of the back of the lm-320. 'rhe counter j.s set to the 
cor.responding value and locked in place. 'rhe set screws are 
tightened while the end of the drive sha£t is held to prevent 
rotation. The ca 1 ibra tion is then ·rechecked and the procedure 
repeated if necessary. 

Micro~rocessor Scan System: 

8.1 Step Si:z:e: 

'rhe n-320 can he e~pped with a. stepping motor which 
receives 1000 pulses per rotation. 'nle lead screw of the 
D-320 .equal.s *100 i per rotation. Therefore, one pulse 
from the stepping motor equals 0.1 i. 

Stepping motor 
Lead screw 
1 Step 

* with a. 1200 g/mm grating. 

• 10 00 ~ul..ses.(rota ti~ 
• 100 yrotat:i.on 
= O • .l A -

8.2 Stepping· Motor Installation: 

U you ha.ve ordered the optional Microprocessor Scan System 
you will. recej. ve a. Stepping Motor System, Controller a.nd the: 
Computer Interface. It will be necessary to j.nsta.ll the 
Stepping Motor. 

1. ltemove the. small plastic bag conta;n;ng two hex keys and 
a two-piece shaft 'coupl.i.ng that is tucked i.n. the hole o~ 
the motor housing. 

2. At2ch the metal por-..ion of the shaft extending from the 
rear of the monoc::hroma.tor.- - fighten with the sma.l..ler hex 
key.·. 

3. P l.ace the plastic bushing onto the shaft coupl..ing asta.l.led 
in step 2. 

. 
4. Osing the 1a.rger hex key, bolt the motor housing onto the· 

monochromator. Be sure that the plastic bushing meshes 
with the d:d.ve coupl..ing 9n the motor. · :· 
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Sean Soeeds: 

The Microprocessor Controller has a maxi:num ou-:put of 18000 
pulses/min. A step s:i:e 0 .li vill give a max.ilnum scan speed 
of 1800 .i/m.in. . . · . 

lihat ever scan speed is entered into the memory of the 
c:ontrol~er, ten t.imes that amount of pul.ses wi~~ be sen: 
to the stepping motor. 

Exax:mle: 

l. Znter: SOO as sean speed 
2. SOO x lO • 5000 pulses/min. sent to stepping motor. 
3. SOOO x O.l ~ (ste~ si:e) • 500 i/m±n. 
4. Scan speed • 500 X/min. 

Exam"Dle: Maximum. scan speed 
I 

l. Enter: 1800 as sean speed 
2. ·1200 x 10 • 1800~ pulses/~ 
3. 18000/m.in X O.l. X • 1.800 X{min. maximum scan speed 

Any ent::y up to ~800 a.s a scan speed wi.l.~ register-any amount 
greater than this .wi.l~ be considered a.s a maximum input. 

Function Descri"Dtions for Front Panel Controls: 

A. Displays -

l. LED ~ave~ength• Display - This digital display performs 
two £unctions. During scanning it indicates the current 
wave~enqth. · When any of the keys)\ , ~ 1 , ~ 2 , SPD or ca. 
are pressed, the va~ue in the appropriate register wi.l.l. 
be displayed and new aata may be entered. (No. 1 on 
diagram 2) • 

2. LED •eyc~es• Display - ~s digital. display indicates ~~e 
number of cycles remai ninq to be scanned during cycl.ic 
or repetitive scanning. (No. 2 on Dia~ 2) 

3. LED F'lmc:t.ions Lights - 'l'hese feu: Ll:D's indicate the 
status of the scan in progress. •:FWD• and •la:V• indicate 
in which direction scan is proceedinq, forward or reverse , 
respec:t.ive~y. •xtJN'• and •sTOP• i.ndi.cate whet.'ler the 
microprocessor is in scan or stop modes, respecti. vely. 
NOT:!:: The •s'l'OP• l..ight ~ be l.i.t whenever the cont=olle: 
is .. in the •J!ac:kl.a.sh Correction • mode, even though the 
motor may sti.l.l be running. (No 3 on diagram 2) 

B;. Back Numerical lteys - 'l1lese keys, numbered 0 to 9, are used 
for entering into the microprocessor memory, the various 
user programmable .scan functions. (No 4 on d.iaqram 2.) 

• 
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c. Reaister Xevs: 

l. •CJ:.lt• ltey This key c.l.ears the ind.i. vidual register which 
is punched directJ.y preced1ng the use of the CI.a button. 
e.g., Pressing l.J, then CI.R wi.l..l. c.l.ear the l 1 register. 
"rhis key shoul.d oe used whenever you wish to enter the 
data into any register. (No S on d.i.ag:am 2) 

2. l Xey - T.his key enables the user to in.itia.l.i:e the cont:olJ 
to read the same wavelength as the monoc:hrc:mlator. Data 
should be entered in the fo%:l:lat 00000 .o, with the numbers 
moving across the display to the left as each additional 
digit is punChed in. e.g., Monochromator dial reads 2537.0. 
Press l , then CI.lt to clear the .register, and then the k~~'S 
2, S , 3 , 1 , and 0 • Note: :t.f the d.i.gi t after the decimal · 
point is to be a 0 (:e.ro), the :ero must be explicitly ke:y~c 
in to hol.d the decma.J. point in the correct position. 
Leading :eros need not be keyed in explici. t.l.y. (No 6 on 

·diagram 2) 

3. l i Xey - This key. al.l.ows data .to be entered in the l 
.register, which £1mctions as the l.ower wavelength l.i.mlt in 
the scan range. Digits shoul.d be entered in the same 
foDnat as .for the l key. (No. 1 on d.i.agram 2) 

4. 1 2 Xey - T.his key al.lows data to be entered in the 
.register, which .is the upper wavelength lim.i t in the scan 
range. Digits shoula be entered in the same foJ:mat as the 
l. key. (No 8 on diagram 2) 

5. SPD - This key a.l.l.ows the user to enter .:t:he des.i:ed scan 
. speed into its register. '!he max:imam speed allowable is 
1800 ~/min for the mt-320. Xeyi.ng in nlmlbers larger tha.ll 
these wil..l. result in a default to these ma.ximum speeds. De. t 
shoul.d be entered in . the fol.low:i.ng for.mat: XXX nth no 
decimal. point. (No 9 on diagram 2) 

6. en. - ~e CYI. key al..l.ows the user to enter the desired 
nmnber of scans for. repetitive or cyclic seanni ng into the 
co.r.responding register. Maximum allowable number of 
cycles .is 9 9 • (No lO on diagram 2) · 

D. Control Xeys/Swi tches: :. 

l. STP - 'l11.is key wil.l cuase the system to stop, after first 
perfo::ming a backlash co.rre~-ion. 'l'h.is wi.l..l. cause the 
system to appear to run after the STP key has been pressed. 
The system wil..l. · rett:=n to the exact wavelength that it was a· 
when the STP Jtey was pressed. tro-m: This·.key wU.l. not 
fu.nc-~n when the controller is a.l.ready in the backl.ash 
correction mode. (No.ll on diagram 2) 

2. FWD - ~e ~oJ::Wa.rd• Xey causes the system to scan in the 
direction ot increasing wave~ength at the preselected speed. 
When lis ~ess than 1 2 , the system will stop at 1 2 • 
Thus, thi.s key can a.l.so be used as a • go to ~ 2 • key under 
these circtmzStances. (No 2 on diagram 2) 
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:REV - 'l"he •lleverse • Xey c:auses the system to sc:an in the 
direction of decreasing wavelength. at the speed selected 
by the •scan/Slew• svitch. When l is c;:eater then l 1 , t.~e 
system wil.l. stop at l 'l. Thus, this key can also be used 
as a •go to 1 1 • key unaer these circumstances. (No 13 on 
d.ia<]:'am 2) 

~ - The •eontinue• ltey a.l.lows a scm that was inte::-:upte 
by use of the •s'!P• func:-..ion to be c:ont.i%1ued from where it 

· left off. 'l'h.is is par-..ic:ularly useful dur:ing a cyclic or 
repetitive scan. (No 14 on dl.agram 2l 

sn - The •start• Xey begins ·cyclic or repetitive scar-"linc; 
Scanni.ng- will. take place in the forward direction at the 
preselected speed un~ 12 is reached, and then return to 
l , at either the scan or slew speed, depending upon the. 
pos:i ti.on of the Scan/Slew svi tch. Each ti.me that l 1 is 
reached in the reverse di:ection, the number of cycles 
remaining •to be scanned will be dec:emented by l, until 
no scans remain to be done. Ilm:>ortant Note: Zf the 
ntmlber of cycles in the •ca. • .r.eg1ster 1s 0, then pressi.ng 
the •sn • key will only cause a backlash correction, with 
no scan taking- place.· ~ortant Note: For all regi.sters 
except· SPD, the default value J.S zero. For ~e SPD registE 
the de.!auJ:t ~ue is the max:i:mum scanning speed. While the 
system is in ·the S"l''~ mode, pressing the l , l 1 , l 2 ~ SPD 
or ai. keys, will cause the va.l.ue in the corresponding 
register to appear in the display. (No l.S on diagram 2) 

6. Scan/Slew Swi tc:h - This switch selects the speed £or the 
reverse directi.on scan. In the slew position, the reve:se 
speed is l.800 i/:mi.n on the Em-320. In the scan position, 

·. the reverse speed is the same as the user programmed forwar 
speed. (Wi. th_ 12 00 g/mm gratings) - (No. 16 on diagram 2) 

Function Oesc:i.ption - Rear Panel. (See diagram 3) 

A. Circ:ui.t Breaker: Z~ the unj.t does not operate when power 
has been turned on, press the circuit breaker switch ful.ly 

. in and release. If c±:c:ui t breaker continually or re~ea ted: 
opens, contact £acto%'7 for assi.stance. (No l. on diagram 3) 

. 
B. On/Of~ Swi.tc:h: This swi.tch tu:rn.s power on for both the 

ccnttol. modu1e and the motor. ~-ni.ng the power .sw.itch off 
will reset all regi.st.e..."P"S to zero. (No 2 on diagram 3) 

C. 9-Pin Connector: This c:annector is used to connect the 
motor to the control module. See speci£icat.ions for· pin 
assi.qnment. (No.3 on diagram 3) 

D. S-Pin Connector: This connector is used for interfaci.nc; a 
·compater or other exte.:nal source of control.. See spec­
i.£.icati.ons for pin ass.ignments.' (No 5 on diagram 3) 

E. Banana Jacks: 'l:hl!se te::Cninal.s allow ~or remote recorder 
st:.artin.;. When the c:antroller begins the scan, the jacks 
are •shorted• together. '!he jacks are off whenever the 
controller is per:forming '"bac:kl.aSh corJ:ection • • (No 6 on 
cnagram 3) 
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8.6 Ot»eration: 

A. 

caution; 00 not attempt to manually dial ~~e monochromator 
when the stepping motor is en~rc;i:ted. Oamage to the 
monochromator and/or stepping motor may resuJ.t. The 
monoc:h--oma tor may be manually dialed as lon~ as the stepping 
motor is turned of~. 

General Information: 

"rhe Microprocessor Scan Cont=oller is designed = a.J.l,Qw the 
user 4 i.ntel:'na.l modes of scanning plus external (computer) 
control. ~ese modes are: · 

Single Sean Forward 
Si.ngle Sean Reverse . 
Repetitive ,Scanning (Scan forward, Slew back) 
Cyclic Sc:a.nning (Scan forward and back) 

1. Single ·scan Forward: Pressing the FWD key will cause the system 
to scan in the forward direction ·at "the speed entered into the 
SPD register. :t£ 1 is less than 1 2 at the start of the scan, 
the system wi..ll automatically stop at 12. If · i.s greater 
than OJ;' equal to 1 2 , there will be no automatic stop, and the 
operator must press S'I'P when the desired. ~velength is reached. 
I£ the monochromator is per.m.itted to scan to the end of its range 
the controller will lose its wavelength in.it.ia.li.::a.t.ion • 
• 

2. Single Scan Reverse: Pressing the ~key wi.ll cause the system 
to sean in the re-verse direction at either the speed in the SPO 
register, or the maxiJnum speed, depending upon the position of 

• SCAN/SLEW ~tch. · When 1>1 , the system will automatically 
stop when it reaches l • :tt l<l , there will be no automatic 
stop, -and the operator~t pres~ sn wi.th the desired wavelength 
is reached. If the monoc:h.rcma tor is pe-""'mi tted to sean to the 
end of its range, the controller will lose its wavelength 
i.n.i tia.l.iza. tion. 

3. Repetitive Scanning: Ow:ing repetitive scanning, the monocllroinatc 
will sean from ~ 1 to 1 2 at the user selected speed, and sleY 

. back, fer l to 99 cycles. It is best to start a ·repetitive scC'n 
at 1 1 , or the- first cycle will not be the same as the rest of the 
cycles in te::lnS of wavelength coverage. Press STA to start 
scanning. S'I'P will interrupt the scan. CN'l' will continue an 
inter::upted scan from the point at wlUc::h the scan stopped • 

... 
4. Cyclic Scanning: During c:ylc:i.c scanning, the monochromator wi~l 

scan forward and back from l1 to 1 2 at the user selected speed, 
fer l to 99 cycles. It is best to start a repetitive scan at 
1 1 or the f.i.rst cycle will not be the same as the rest o~ the 

c:ycles in teJ:li1S of wavelength coverage. Press sn. to start 
scanning. STP will i.nter:upt the scan. CNT will continue an 
i..nte.r:upted sean f:r:,_ t-!:e point· at which the scan stopped. 
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S. Backlash Corree~on: In all four modes of in~ernal 
operation, there are functions for backlash correc~on 
arui speed rampinc;. The backlash eorrec:-..ion function enable 
the cont:ol~er to remove me~~anical backlash from the 
monochromator and the motor d:::i ve system, ensurinc; ac::ura te 
vavelenc;-c.h cont--ol. This is done by havinc; the motor take 
number of steps beyond the _upper and lower vavelenc;th 
l.im.its,. and then back the same ncmber of steps to resu::~e · 
scanninq. Ou--inc; the backlash correction. the cont--o~ler 
l.s cons~dered to be in the •stop• mode, and thus will not 
accept any ccmmands from the keyboard. Also, durinq 
ba~sh cor.rection,. the recorder remote start jacks are 
turned of~. 

6. .Rampi.nq: '!'he ramp inc; function c:ons~sts o~ an acceleration/ 
dece~eration alc;orithm which takes place durinq the first 
and l.ast few steps of a sean operation. This function 
a.l.J.ovs the motor to attain cons~derably hic;her scan speeds 
without any loss of steps. :It al.so prevents the motor 
from overshoo~q the destination wavelength dur~ng a scan. 

B. Settinq up tlie System: 

l.. Pl.uq the 9-pin connector from the stepper motor module .into 
the rear o~ the control module. 

2. Pluq the control modul.e into a l.l0/l.20 vol.t 60 1!% wall. outl~ 

3. 'ru:l:ll the power swi.teh on. '!'he motor will immediately do 
a backl.a.sh cor.re~-.ion and the vavel.enqth display on. the 
controller w:il..l be set to 0. Al.J. reg~sters i.n the 
cont=oll.er are al.so set to zero, except the speed •srD• 
rec;~ster wh.ic:h i.s set to its maxjmum value. 

4. Set the l, 11 , 12 , SPD and CY.l regl.sters to thei-r desired 
~ues (see Front Panel. descri.ption for detai.ls) • 

S. Choose •sean • or •s.lew• speed for the reverse direction. 

6. Press the scann i nq function that i.s des .ired: 

FWD Si.nql.e Sean. Forw-ard 
~ Si.nqle Scan Reverse 
sn Start Cycli.c or Repeti. ti. ve Scan 
orr Conti.nue an Interrupted Scan 

7. •sorp• will i.nter:upt the scan. at any t.i.Jne except during a 
backlash corre~...i.on. 

c. Reqister ~al.ues: 

The l. regl.ster i.s the only rec;i.ster whose va.lue will chanc;e 
dur.inq the course of a scan.. This regi.ster, vhi. c:h i.s updated 
-continucusl.y, c:hanqes every ti.me a pul.se i.s issued to the 
steppi.nq motor. 

Any tilDe the motor i.s stepped·, the va1ues of the reqisters 
may be checked or chanqed by pressi-ng the appropriate register 
key. (See Front Panel function descri.ptions.) 
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D. !:xamoles: 

l. The monoc:hromatRr is at 3462 i. tie want to scan !rom 
2000·i to 5000 X at 750 R/min ten times, slewing back in 
reverse between scans. 

Ooeration 

a. 'l'w:n system o: 
b. Press ~ then CI.lt 
c. Press 3, 4, 6, 2 and 0 
d. Press l 1 , then CI.ll 
e. Press 2, 0, 0, o, and 0 
f. Press !2, then CI.ll 
g.·Press 5, o, 0, 0, and 0 
h. Press SPD and CLR 
i. Press 7, S, and 0 
j. Press CL then CLR 
k. Press l and 0 
l. Put scan/slew switch 

to slew pos~tion 
m. Press BEV 

n. Press SU 

Ois'Olav 

0 
0 
3462.0 
0 
2000.0 
0 
5000.0 
0 
750 
0 
io 

10 
starts at 3462.0 
scans to 2000.0 

Comments 

. ' 

Clear l. register 
I:1itia.l.i:e 
Clear 11 register 
Set~ 
Clear l 2 register 
Set~ 
Clear S?D register 
Set SPD. 
Clear CYL register 
Set en. 

set reverse speed: · 

Send Mono to 11 
Itepeti. ti ve Scan starts 
Cycles register will 
C01lllt down to :ero as 
cycles proceed. 

At the end of the above sean, the system wi.ll be at 2000.0 i. 

2. We now want to scan from 4000.0 i to 653~.0 R at 750 i/min 
for 25 cycles, scanning in both dLrections. 

a. Press ~ then CLlt 
b. Press 4, 0, 0, 0, and 0 
c. Press :FWD 

d. Press l 1 then CI.lt 
then 4,0,0,0, and 0 

e.; Press l~ then CLlt then 6,:l,3,8, and 0 
f. Press en. then CLlt 

t.'len 2 and S 
g. Put Scan/Slew switch 

to scan posi ticm 
h. Press sn to start sean · 

8.7 Comcuter Interface: 

0 
4000.0 

Starts to 2000.0 
Scans to 4000.0 

4000.0 

6538.0 

25 

25 

Clear 12 reg~ter 
Reset 12 to 4000 •. 0 
System ~ scan to 4000 
and stop automatically 

Clear 11 reset to 4000.0 

Clear ~ reset to 6538.0 

Clear c::a. and reset to 2 S 

Set reve--se speed· 

The Microprocessor Scan System. wi.ll accept exte-"""l&al Tl'L signal.s 
for dri ring the system. 'I'he S-pin connector o: the rear of 
the controller ~s used for exte:na.l input. Pin 1! .is ground, 
Pin D is pulse input for the reverse direction, and Pin E is 
the pulse input for the fo:ward direction. Each external. 
pulse will. cause the lDOtor to take one step in the spec~f~ed 
direction. See spec~fications for the required values • 

• 
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The LED digital wavelength display will be ae~ve during 
external cont=ol and wi~l show the cor=ect wavelength as 
it •sees• the external inputs and is upaated by them. 

Scecifications: 

Power Input 

Out?ut for Motor 

Computer J:nput 

2 Banana Jacks 

.. 

l20V S0-60 E: SOW 
(can· be c:hanged to 220V :input rith 

inte.."'"nal. jumper) 
9-Pin connector 
166 a: to 4-chase stepping motor 
l2V2SW 
lV for potentiometer (not available wi t:.."l 

D-320) 
l2V for external power 

(used for double motor d:ive) 
S-pin connector 
B-ground . 
O=pul.se input posi t.:i ve transition, 

advances motor in_reverse direction 
pulse length m:Ln. 
100 micro sec., o-sv TTL 
·JOO B: Max •. 

E=Pul.se .input positive t:ansition, 
advances motor i.n forward direction, 
pulse length min. 
100 micro sec., o-sv TTL 
300 :!!% max. 

A=Pulse output, forward direction 
B--pul.Se output, reverse direction 

(A • B c:an be used for externaJ. display 
of. wavelenqth) 

For remote control of recorder, when 
stepping motor i.s i.n motion, the 2 
banana jac:ks are shorted together • 

• 
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Diagram 2 

l.. LED Wavel.enqth Display 
2. UD Cyc:l.es Display 
3. LED Func:ti.on Lights 
4. Black Numerical. Xeys 
S. CI.lt Xey .. 
6. l Xey 
7. l1Xey 
a. lzltey . 

·. 

9. SPO Xey 
:ro. en. Xey 
ll.. STP Xey 
1.2. nm xey 
13. REV Xey 
1.4. eN"% xey 
lS: STA Xey 
1.6. Scan/Slew S•~tch 

Pg. 26 
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BACX VIEW 

Diagram 3 

XEY 

l. Circuit Breaker 
2. On/Off Switch 
3. 9-Pin Connector 
4. Potentiometer Adjust 
S. S-Pin Connector 
6. Banana Jacks 

·. 

Pg. 27 

-\-------- 6 



·. 

,; ... 
c 

... 
! 
i ... 

-~~~: :r----r .. ~ :f ... 
, .. 

Figure 11. 

t 
l"i 
ci 
,;" 
A~ 

""' -c, 
w'l:r 
r"1 ;, v 
ft ~ ,.. 
1;;-M 
~ ~ 
H 

I ., 
l ? 
0 ...: 

':. 
N 

<:' 2 :""' 
t:' 

'- --~ C) 

... ,J ... - ~ 

~ ..s 
::1 
<. w 

~ 
v ., 

._ -



... . 

1 ... 

' 

.... 

9 • 

..• 

?~. 29 

Znst...-uments S.A • .., Znc. wa.r:ants each j.nst..."'"'Ument: 
o~ its own manu£ac:tu:e to be free from def ec-t"....s in 
material. and wcn::kl=anship for a period of one year. 
Obligations under this wa.....-ranty ·sha~~.])e .l.i.mited 
to repair of replacement at our option, of any 
.inst...'""U:Dent retu:cled, shipment prepaid, to our 
factory for that pw:pose rithi.:n one (~) year of 
dell very to the orig.ina.~ purchas~r, prorided pr.ior 
authorization for such retur.n has been given by 
an authorized ::-epresentative of J:nstruments SA, Inc • 

The warranty does DOt ~pp~y i£ damage to the i.nstrameT1t 
has been caused by neg~ect,. ·operation i.n 
an adverse environment, or no=ma.J. wear and tear. 

·. 

. ... 
• 
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BR-320 MONOCHROMATOR 
. 

rNSTROCTIONS FOR INSTALLING GRATING 
TO ACHIEVE S?ECIFICATIONS FOR 

ALIGNMENT AND LINEARITY 

Before starting do not make any counter adjustment since all 
other gratings have been set for linearity at the factory. The 
purpose of this instruction is to bring any additional grating 
to specification at customers location rather than return the 
instrument to the factor. By movement of new grating to conform 
to other gratings, this will be achieved. 

To Start Procedure: 

Install grating in instrument. 
Set counter to lst order green line to 5460 angstroms. 
Install light source at entrance slit. 
If variable ~lit opens entrance to approximnately .Smm width, 
2mm height, open exit slit to·l.Omm width. 
With or without a microscope, look into slit for green line. 
Some searching may be necessary to locate green line. 
If the image does not fill the entire length of the exit slit, 
the following must be performed • 

. 
Adjustinq ~aqe Tilt: 

Remove cap seal button in enclosure cover behind grating. 
This will allow you to have access to the allen set screw in 
button on grating. By turning screw clockwise, image will move 
down, counter clockwise, up. T.his adjustment should be made 
very carefully. When image is centered the next step will be 
setting linearity. • 

' Adjusting Linearity: . 

Xeep in mind the counter reading to locate green line again. 
Return slit openings to lO microns width and· 2mm height. . 
Install PM~ or detector at exit slit with pbotometer,and chart 
recorder. Seek the signal - take note counte~ reading at 
hig~est intensity. If counter reading is higher than actual 
wavelength, the grating holder must be rotated clockwise by 
loosening the grating holder lock cap screw only enouqh for 
movement. Gently tap bolder at bottom near platfo~ at contact 
po1nt as indicated at positionS. Return to actual.wavelength. 
~is adjustment may become tedious if movement iS too course. 
If movement of grating mount on platform is too course, tighten 
grating holder lock cap screw 4 enough to grab platform pin. 
The grating mount should not move freely by hand on platform. 
If signal records at a lower wavelength, adjust with counter 
clockwise by tapping contact point indicated at position 6. 
U unable to perform to completion, contact the factory • 

• 
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0GRAT1NG- TlL T .ADJUSTME:l 

S£T SCRf:W. 

0GBATING HOt..DER­

@GAATINS PLATFO~M. 
GG~TlNG HOLDER LOCK, 

CAP SCREV. 

0 .AIYJUSTlNG ARE:A "FoR 
1-/IGH_ .•. WAVE LEN6 TH 

@ Cl..OCKW'JSE. . 

ADJUSTING AREA FOR 
LOWE"R WAVELENGTH 
C.OUNTE:ACLOCK\VlS C:. 
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